Potential role of Candida albicans secreted aspartic protease 9 in serum induced-hyphal formation and interaction with oral epithelial cells.
Candida albicans possesses the ability to switch rapidly between yeast to hyphal forms. Hyphal formation is a remarkable pathogenic characteristic, which allows C. albicans to invade into host cells. This study was to investigate the role of the C. albicans SAP9 gene in hyphal formation and invasion ability. The morphology of fungal cells in the hyphal-inducing liquid media (YPD+10% fetal bovine serum) was observed by the microscopy. And the morphology of the colony on solid agar plates of YPD+10% fetal bovine serum was photographed by the digital camera. The mRNA expressions of hypha-associated genes in serum medium were also analyzed by real time PCR. Then for the interaction between C. albicans and oral epithelial cells, endocytosis essay, invasion essay and damage assay were performed to compare the differences between the sap9Δ/Δ mutant strain and wild type strain. Compared with the wild type strain, the sap9Δ/Δ mutant strain exhibited a deficient yeast-to-hyphal morphological transition under serum hyphal-inducing conditions. Furthermore, the SAP9 knockout strain revealed a significant down-regulation of the expression of EFG1 (~40%), which is a transcription factor gene that mediates hyphae formation in C. albicans. Compared with the wild type strain, a 70% reduction in the endocytosis of the sap9Δ/Δ mutant strain by host cells was observed, as well as a 25% attenuation of active penetration and a 40% attenuation of host cell damage (P <0.05). Our data strongly suggests that C. albicans Sap9 is a potential hyphal-associated factor that responds to serum hyphal-inducing stimuli via a cAMP-protein kinase A pathway mediated by EFG1, and contributes to the process of invasion of Candida into the epithelial cells, leading to host cell damage.